Consumption of N5, N10-methylenetetrahydrofolate in Thermus thermophilus under nutrient-poor condition.
TrmFO catalyzes the formation of 5-methyluridine at position 54 in tRNA and uses N5, N10-methylenetetrahydrofolate (CH2THF) as the methyl group donor. We found that the trmFO gene-disruptant strain of Thermus thermophilus, an extremely thermophilic eubacterium, can grow faster than the wild-type strain in the synthetic medium at 70°C (optimal growth temperature). Nucleoside analysis revealed that the majority of modifications were appropriately introduced into tRNA, showing that the limited nutrients are preferentially consumed in the tRNA modification systems. CH2THF is consumed not only for tRNA methylation by TrmFO but also for dTMP synthesis by ThyX and methionine synthesis by multiple steps including MetF reaction. In vivo experiment revealed that methylene group derived from serine was rapidly incorporated into DNA in the absence of TrmFO. Furthermore, the addition of thymidine to the medium accelerated growth speed of the wild-type strain. Moreover, in vitro experiments showed that TrmFO interfered with ThyX through consumption of CH2THF. Addition of methionine to the medium accelerated growth speed of wild-type strain and the activity of TrmFO was disturbed by MetF. Thus, the consumption of CH2THF by TrmFO has a negative effect on dTMP and methionine syntheses and results in the slow growth under a nutrient-poor condition.